Genetic control of chlorophyll biosynthesis by the plastome in some Oenothera species (subgenus Munzia).
Reciprocal differences in the rates of chlorophyll (Chl) formation during early stages of greening are observed in hybrid seedlings with identical genomes derived from reciprocal crosses between Oenothera berteriana (=villaricae) and Oe. odorata (=picensis), subgenus Munzia. In the presence of levulinic acid (LA), a competitive inhibitor of 5-aminolevulinic acid (ALA) dehydratase, ALA accumulated in the cotyledons and chlorophyll production was reduced in a stoichometric ratio. Accumulation of both Chl in untreated tissue and of ALA in seedlings incubated with LA is much more rapid in cotyledons with berteriana plastids than in those with odorata plastids. No difference was found between the inhibitor constants for LA of ALA dehydratase extracted from seedlings with either berteriana or odorata plastids. ALA formation is not limited by the availability of possible precursors. ALA dehydratase and the porphobilinogenase complex (PBGase) are present in abundance and in equal amounts in cotyledons with either berteriana or odorata plastids. It is concluded that the different capacities of the ALA synthesizing system fully account for the different rates of Chl formation in the seedlings with identical genomes and different plastid types.